In vitro synthesis of an infectious viroid: analysis of the infectivity of monomeric linear CEV.
Infectious monomers of citrus exocortis viroid (CEV) were synthesized in vitro precisely to predetermined sequences in microgram quantities without resorting to cloning procedures. Amplification of CEV double-stranded cDNAs fused with a T7 RNA polymerase promoter was followed by transcription of the DNA resulting in the production of an infectious linear CEV monomer. This is the first demonstration of an infectious unit length viroid synthesized in vitro. Transcripts containing 3'-OH terminal groups were infectious, demonstrating that a 2',3'-cyclic phosphate terminus is not a prerequisite for viroid infectivity as previously suggested. Conversion of the 5'-triphosphate terminus to either 5'-monophosphate or 5'-OH had little effect on infectivity. The linear RNA could be circularized using T4 RNA ligase to produce an authentic CEV molecule. This procedure, which results in the production of biologically active RNA, would allow routine application of oligonucleotide-directed mutagenesis to the study of viroids and other circular RNAs. It would also enable the in vitro synthesis and mutagenesis of infectious viral RNAs containing a 5'-G residue.